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The comets falling on the near side of the Moon
under small angles to the surface pass near to the
Earth [1]. During intersection of tidal limit (the Roche
distance).the change of trajectory of a comet and dis-
integration of nucleus happens.

The Roche distance for a small density body
passing near to the Earth is estimated from depend-
ences offered in [2] or in [3]:

dr = 1.05 (ME/ρc)
1/3   or

dr = 2.0 (ρE/ρc)
1/3 RE,

where ME, ρE, RE - mass, density and radius of the
Earth, ρc - density of a cometary nucleus. For a body
with density about 0.5 g/cm3 both expressions give
close values dr  = 5 RE.

Simulation of the process of disintegration under
effect of tidal forces for comet Shoemaker-Levy 9 [4-
6] showed, that at the first stage the debris cloud of
small-sized fragments (centimetre and meter sizes) is
formed. The cloud has a form of cylinder. Such clouds
may have reaccreted into compact objects nearly 2-
years later. In case of movement of cometary body in
the Earth-Moon system (during less one days period)
the reaccretion does not happen. Therefore on the
lunar surface a cloud of small-sized fragments falls
out (Fig. 1). In result the observable diffuse structures
- swirls and small-sized crater clusters will be formed.
The following model corresponds to the supposition
about origin of the swirls after falling debris clouds of
low density fragments. An example of observable con-
sequence of a similar falling can be albedo formation
Reiner-gamma on the near side of the Moon. A part of
Reiner-gamma swirl with allowing of details up to
300-500 m is shown on the fragment of the Lunar
Orbiter IV frame H-157 (Fig. 2).

The common morphological analysis shows pres-
ence of two various crater populations. Craters of the
recent origin with the sharp forms, which are under-
lined by presence of internal shadows, overlap albedo
features. Craters that are associated with albedo
structures have shallow, smoothed forms. It is known
that similar crater arise when density of impactor is
much lower than density of the target. It corresponds
to the process of the falling cometary nucleus or their
fragments [7]. A portion of a crater chain on the sur-
face of Callisto can be served as example of high
resolution view of a such form (Fig. 3). The smallest
visible details are about 130 m across. The image was
taken by the Galileo spacecraft [8].

The trajectory of a disrupted cometary nucleus in
the Earth-Moon system was calculated in the supposi-
tion, that the body passes on a distance about 4 earth
radiuses from surface of the Earth. The calculations
were provided for the value of initial comet velocity
near the Earth of 10 km/s [9]. In Fig. 4 the result of
the calculation is shown. It  is terminal part of trajec-
tory of the debris cloud near the Moon. The impact
with the Moon happens symbolically on the average
distance from the Earth (384400 km) through 716.3
min. after that parent body passed minimum distance
from the Earth and it was disrupted. Accepting veloc-
ity of fragments dispersion equal to 1 m/s, we can
receive that size of debris cylindrical cloud at level of
the lunar surface is about 80 - 90 km. Thise size co-
incides with the greatest diameter of the whole system
of diffuse fragments in the Reiner-gamma area.

The evaluation of the sizes of separate fragments
in a debris cloud confirms reality of a such model. A
maximum crater diameter for crater population asso-
ciated with swirl does not exceed 1 km (Fig. 2). For
calculation of the impactor size the following depend-
ence was used [10]:

D = 1.34ρc
0.33 ρm

-0.33 gm
-0.22 L0.79 Vc

0.44

where D - crater diameter, L - impactor diameter, ρc -
impactor density (1g/cm3), ρm - density of  target sur-
face (2.5 g/cm3), Vc - impactor velocity, gm = 1.623
m/s2. For velocity value of 10 km/s a maximum im-
pactor diameter reaches about 40m. This results agree
with model of tidal destruction of  cometary body near
planet [5,6].
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